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%^ '^7]-: 2002/10/9 



mm 

mmmX}} 2002.07.30 

SSI mm m^x\±a oiaioi • 

W&9\ a thin film transistor array panel 

[SaSlSH] 1-1998-104271-3 
[CHdISll 

[ CII dl SISH] 9-2001-100003-6 

[XISEI^EIM] agie , ^^Soh 

[5#?|gi^^SlSl 2002-036528-9 

[^S2I gSH:)!] KIM, DONG GYU 

630901-1162114 
[^aSIS] 449-846 

i^±} gSLlAI ^J\m mmnU 1167&iXI 523e 1305S 

i^m KR 
[^XD mmm Hi42iO| f^soii 2imoi aoi m^muo. ch 

21 (21) 

[I^I^SSSl 20 a 29.000 SI 

[:)^A^g°ig] 26 a 26,000 si 

0 3 0 SI 

[^A^§^gJ OS 0 SI 

55,000 s! 

[S^A-iWl 1. aefAi- SAIIAICS^Lie 
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^R020044940 #^ 2002/10/9 

olE^ ^:^] ^^o^S. >^>^£|^ 1:^^^^ ^11 Hfl^. ^11 Bfl^:4 Tllol^ ^o^^-^ 

AHofl ^ji ^^Sjol ^o.r.^, ^^71-g- 5E^ ^^^^ A>-g. 

^oflAi 7ll^#-ir ^^Elfe ^m*>7l 

^^^1-^ ^^<^1 ^11 ^12 afl^^ ^^1-^1 Aj-ojo^ c^-^ ^.^oflA^o^ 

^T=g ^ aA-^s]^ ^^^l-id^ <^H ;*I12 ^^^l-id a>oi^ 

£ la 



45-2 
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m■^ *a^V: 2002/10/9 



m^^liJiBl <^z]]o] 7]^{a thin film transistor array panel} 
. 'i'^l 

£ lafe ^ -^^^Hl K^] ^^1-8- «fl^^ ^#^» 

Ib^ £ la<^^^ Ib-Ib' n^-e^- JEAltt ^^J^SJ^- o]^^ ^ 

H 2fe ^ /jfll ^AHlofl 4^ 6^;^ ;^^l-g- 7]%c;\ ^ 

S. 3^ S. 2<^lAi Ill-Iir :t5} S^ltt ^^£<5li, 

£ 4a, 5a, 6a ^ 7a^ ^ ^^1'^1<H1 ^-^^ S^l ^:^l-§- 

5. 4bfe £ 4a«ill>«-i IVb-IVb' ocfel- ^^tb ^^£<5lal, 

£ 5b^ £ 5a<^l^:1 Vb-Vb' ^-el- ^el- S. 4b^ ^-^ ^a^l* 

IE. 6b^ £ 6a'^>«-i VIb-VIb' -51* 4^1- S-^ltb S-^^S-A-^ £- 5b^ ^-^ ^/^l 

£ 7b^ Sl 7a<^]'^i Vllb-VIIb' ^^l- ^^l" ^^-^l^ JE^^^^i :£ 6b^ ^ 
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%^ ^7:1-: 2002/10/9 



S.9 ^ S. 10^ S. 8<^] S^;^lr±iBl o^eilo] 7]^^ IX-IX' ^ ^ X-X' 

XC|-2l- ^Sl- :£Altb ^^£0]JL, 

£ lla^ ^ ;^12 ^Al<^Hl n^-g^- ^ ^n<^V^^ 

3E lib ^ llc^ £ lla'^-'-i Xlb-XIb' ^ ^ XIc-XIc' ^e?- 

3E. 12a ^ 12bfe ^2^- :£ lla<^Mi Xlb-XIb' ^ ^ XIc-XIc' ^l-el- ^e1- 

:£ lib ^ £ 11c ^^l^^l^i^ it^£<:>lJL, 
S. 13a^ £ 12a ^ 12b Ta:>^<Hl^-1^ S^^^I^b) o]r^o] 7]^^ v^^]^^] 

^. 

S. 13b ^ IScfe z]-z^- £ l3a<^A-^ Xlllb-XIIIb' ^ ^ XIIIc-XIIIc' ^ 

S. 14a, 15a. 16ai2l- 5E. 14b. 15b. 16b^ S. 13a«^>H Xlllb-XIIIb' ^ ^ 

XIIIc-XIIIc' €^ ^^]^ 13b ^ 13c ^ 

£ 17afe £. 16a ^ £ 16b^ :e^x]^b1 olBflol «B 




1020044940 



#^ ^^V: 2002/10/9 



£ 17b ^ 17cfe S- 17a<^>H XVIIb-XVIIb' ^ ^ XVIIc-XVIIc' ^ 
£ 18^ ^ ;^13 ^^H1<H1 4^ ^.^l-§- 7l^^ 



<23> A>-g-S|jl :^^] f^o^ *]-l4S.>H ^^1 ^^1^ ^7]^ 

^^S] 7]%S!] ^ofl ^3}-5|o1 ^ <:>1 

^^^IH, ^^<='ll ^"iJ-* ^7HH ^^^^ ^^m* ;^1)tifl^Al^-^s.>^ ^^^^ 

S^l ^^1*^1^. <=»1^ ^^^«=>1 '^^s^ ^-^l^i ^^a-* 7> 

^^}^ n^^] '^^^^ <^l-§-^ ^^cfl, -f-^ ^fe ^'^V* «^l-8-^fe ^ 



£ 19^ S. l8<^]^^ XIX-XIX' ttl-el- £^1^ 





o 



020044940 %^ '^A- 2002/10/9 



<24> 6lti||, B.^^]^!^ 7l^(thin firm transistor array panel )^ 5. 

;ffl;xl^E) o^ellol 7]^^ aij^s. ^^*>^ ^a]- SEfe 7)1 olm ufl^Jil- ^'S- 

<25> o]r^^ 7fl^#-ir ^:e.«>7l >11<^1:&^ ^ t11<^lBl^3i)- 

<26> rL5lvl-, cflolEl rnl^* 'S^*>7l ^tt ^"^^^ -¥-e<=^l'H 

^£^:^1 ^;^V^ Bill ^^«^1 ^^5*>:iL. ^'^l ¥€sl<H tzl^^sel 

i-il^^l^Cdisclination)^! u|-e1-i4 ^^^rM^l^ ^»1^<^1 ^^5t!:i=l-. <=>]^ ^^-¥-<=>il 

^o^B^-o] ;^AV^-i: itj-e^- ^>g5)^ s]^ ^7]^^ yj-^sf ^;^>sl ufl 

1 «J-^ol ^tfl7l- S\o] ^;^>^ ttfl^ol zf^:^]7] n^o]€\.^ TllolS nfl^ 

7B^^^ ^:i^l-7ll B\X^, iA] ^A]7l- 31^421-^^ ^^<^1^ 7fl^#* 

*V7l7> Cl^ <il^7fl ^r^. 

<27> ^ ^tgo] o1^jl;^V ^1-^ 7l#^ 4^1^ 711^^^ ^&^}^ ^^]o\] ¥^^^1^ W# 

^ ^fe SAl ;^^l-g- E^^]>;Bl olijilol 7^^ >n-^«>fe ^<^li=l-. 
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V • 

^^D020044940 

^^1^ AHs^ 4^ ;g;^l>«d aHs^ ^:^:e.cj. ^7\] ^:^^o] o^t\., 

<3i> m ^fl-a-a- TflolE ufl^ SE^ ^ *>i^-«^l^, :^]2 tifl^^ c^lolEl flfl^ ^ 
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^^ ^;^>: 2002/10/9 



1020044940 



'^P^V' 2002/10/9 



<32> o]x^^ TflolE vi^^^ TflolE^. 7)1<^1:e^<^ «?!^s!<H ^fe 

if-^H. t-ll*^!^ 7l1olE^5Z). Jul^>^>^ t-)lo]Bl^, CilolBl^uZ). o^^S)<H 

7)1 ^^^V^ dt^ ^ Tllolje :^^6i] tfl:5}c^ 5Jr^ ^ 

<33> ^ ^x^6\] rcj.^ o]^o] 7]^^ TflolE afl^^ ^fe 7|]o]E :g<^^ 

^£^1^^ ^o]^] n^^- ^'^^ n^'^ ^ 

<35> ^<aB^-^ ^Sl- -H-7l ^^-H-^^ CVDe)-o_^ c>1^<^^ ^^l 



<36> s.^^ ^ul^ §H ^ ^1^31 ^^]<^]<^] tfl-&H ^ ^^<=»1 ^«>^ ^ 

<^H^i ^^a-^ 7>^ ^1-7V -§-01^7)1 ^A]^ ^ ox^^ ^^^]^] ^^tbi^. 

^ >a-<^]t!r ^ ^o_v^ ^7H1A-^ ^^^m ^-^Hl*^! t!:^ 

c)-. i^A-^l^i ^^]^ ^^}c^ -^AV^ :^^oi] Tfl^Ai^ ^<U^ «.J:l. l-o^r^.. f^. 

^, ^ -^^ "^^]" 9X^^ ^ ^, 4€- "131-^ 



^^ "g^V: 2002/10/9 



"viys. ^oll" Si^jl % ^:?>«>ll ^tt^. 

<38> o];*!] ^ ^^oj ^Alc^H] <^y^^ :^:^]^ S-^^l^B^ o]^]o] 7]:^<^] 

tfl«1-oi S.^^ %3LS. ^>*fl-S>7|l -t^^^. 

<39> £ lafe ^•^<^|ofl K^] ^^l-§- ^#-¥-1- 

5. Ibfe £. la<^l^i Ib-Ib' -a* ^-2} ^e^- ^^^Itb <^^^ ^Bflo]]A-io^ 

i^Ei-^fi ZLSflSolcf. ^ ^r^^ -^■^<^l<HlAi^ ^ 

71^011 ol57l;7M i4>a^o.^ tifl^^ 7l-;^lfe '^^^^ '^V-S-^V 

<40> £ la ^ £ lb<HlAi Ja.^ ti>Sf :y:Ol, ^ -^Ajo^lojl it).^ q^;g 5. a] :t^]-g- 

E^XI^B) 7l^^. ^«?! 7l:5a:(110)^ ^•^<^1 -i-^^^^ 

Bll'?d(200). m n^(200)^ ^«?!^(400)^ ^}o]o\] ^ZL ^^s\o] 

^12 Mfl^(700), :^]2 v^^aOO)^ ^l2 ^^^"(900) ^^<^1 9X^^ ^12 ^ 

^^(800)^ ^b:H ^12 wl)Ai(700)5i|- o^^Sjol >lll S^f^OOO)^ 
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1020044940 



m^ 'U^}- 2002/10/9 



(210)^ ^^^sl^H $X^^, £^^(900)3!}- pV^^H ^flBfl^ 

^ ^^*>7l ^t!" ^7]^^ ^^^§>^ ^12 3E^^(270)^ i^W. 

¥ 71^(110, 210) A>oH #^#(300)^ 
¥ £.^#(900, 270)<^1 #^^(300)<H1 ^^tb 3.7]5l ^7]^* 

^^^*V^* n^^]^ S. lb<^]A-l ti>sq- ^o] «-n^f'(300)S^ ^;^]-o^ ^^o] :^7]^ 

^ ^ 71^(110, 210)*^ olnfl, ^ 7]:^ 

(110. 210)«^ -y^tb ^^>*^ ^7H1 ^cJ-^-Os. tifl-^*>7l 

(110, 210)<^ tfl^H ^-^S 2q-o.s «fl^€T=l-. 

*>^m, >n2 ^^^(900)^1 ^^Vo^ ;*lll £;gf'(700)ol ;^l2 S.:^^ 

«fl<go] o]^ oi^i-c^ ip^^o] ^7>ttcf. o]^, £^^(900)0] :^]2 

^^^■(800)^ ^^^V^^ ^^<^] ^tb €7l^S] ^;^>o^ yfl 

t iJ-t^l- ^i:fl7l- 5]o1 ^^>^ Hfl^ol ^,fl^]7l nfl^ol4. ^ ^^oflA^^ o]^7Jl 

^^Sjfe ^-i- ^l-^^>7l ^«|) ;^ll 5E^ >112 tiB'?d(200 , 700)0] €\:^3.^T.]]o] 
^ <^^* 7>B^5.^ -^^tb^^. oM, ^4:^ 7l|^#* ^a.*]-7l ;^ll 
^ >1]2 Bl]^(200. 700)^ ^:^^S. ^. ^^.^3. >lll ^ ^12 «fl^ 

(200, 700)^S. tl:±i3.s^vjlol^ cg^^ 7>s]7] ^^A-]^ e^«j 

^^1^ W1 ^^Itb ^11 ^12 till^(200 . 700)^ ^;^1'?d ^^(d. b)^ tij-^ 
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^^ 'U^y. 2002/10/9 

^^•^l^i-S^ ^ S-^iBl^l o]^] ^^tb BEfe ^12 flfl-a(200. 

700)^ ^^l'^d ^^(a. c)^^- ^7\] ^n]^^. ^}^, s^^^ 7fl^^* 

^:a^>7l ^iL^l ^^c^S. ^ :^12 ti1]^(200, 700)^ -i:^!^^^"! ^ ^l2 «11 

^(200 . 700)^S. ^>^-^ ^ o;iT^. ci^ylA-l, Ir^f-t^^oi ^ ;^]2 

titl>5d(200. 700)^ 2.^^ ^ ^ *V 

5^IU ^ :^12 «ll-€(200. 700)^1 ^g;^]^ ^ ^<H£ "sl-M-fe ^^3^ ^^l-S 

<=^7lA-1, ofi;g ^A] ^^jc^l^i WB^(200)^ ^^7]2\ ^ ^^0_^ A>-g-Sl^ 

Sll^ €^ SE^ -B-^l #^7]-§- S.^n] 2fl^<a ^ Si-^^. ^ >^12 5.^^^(900, 210) 
^ z^-z]- ^^3}- A>-§-^cf. i la ^ £ lb<H1^ 

^ «j-A]o^ 6n;^J Hfl^o)! tflSflAin]. £Al£)o1 o;^^]!?}.^ ^ ofl tc|-^ ^^^^ <a= 

-^^-i: ^fl^ ^;^1-7> ^ 71:^ tfl^o^ tfl:|!ol^Ai 7] 

OCBCoptically compensated bend) S^l ^^l<^l£ ^<a^}-7ll ^ o;[tq.. 

^BflollAi ^;^]7> #^§1 ^7>£l^^ n. ^7]^ ^oflA^ ^ 7l:^S] i^ol] o]S7l 

tifl^^^l^i al]^ ^^1-^ «1] ^(vertical aligned) 
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^;^>: 2002/10/9 

<4e> ^^-1 , £ 2 ^ 5. 3-i- #313. ^ ^^H1<^1 5.^1 ^^l-§- 

Efg^l^E] <>|5l]ol 7]:^^ ^^«>fl tfl«^l-o^ ^.Hl-Sl -t^-^t:}-. 
<47> £. 2fe- ^ ^A]<^16{| i^a. 6B:;g S.^] :^^]^ ^5^- .E 7l:Q:S] Ufl;^!^ 

o]j[L. £. 3^ S. 2<^1 3E.A]^ E^;;^]^Bl o]^o] 7]%-^ III-III' VC^B\- ^Ej- 

<48> 71^(110) 7l-;^1^ ^ SEfe ^ ^^T^l^ "Sr^^l 

S TllolM 2|)=(125) ^ 7llo]E^(121)o?l oi4^<H 9X^ E^^l^^E^o^ 7)1 

ol£ €^(123)* ^^^4. TllolE o]^oi] ^A^sl^ ^^(190)3)- 

^^Sl'H SX^ -^^1 ^^7]-g- 3E^^ 34|^(177):s|- ^^^^ ^^V «j= 

<49> 71:^(110) fl-^(SiNx) nq-^S- TllolE ^«?ani-(i4o)ol Tflole 

Bfl-idCm, 125, 123)* ^jl ^cj-. 
<50> 7)1 clE ^^(125)3] 7)1 olM ^o^BKi40) ^^<H1^ Wl^^ fl-di ^S^lS. o]^ 

^i^lf'(150)<5l ^^^sjol ^o.T3^, ^£^1^^(150)21 ^-^o]!^ ^5lA>o]:c 
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%^ ^;^>: 2002/10/9 



■i-^l-<>l 3.^S.S. ^^s\o] 9X^ n+ n^-^^ ^-i-^H^ 

<5i> x]^ ^^^(163, 165) Tfl^^lE ^0^^(140) ^<^1^ •y:^til^.SE^ ^3Z|-.^^ 

AA"^^^ £^ S.^^* 5£^*>^ A^'^A «fl^<^l 

A «fl^^ ^is. nJ-^^s. 7lloiE^(i2i)2|- jii^v^H '^^^^ ^^^1-^ A 

<^1E1^(171). cl]<^lHl^(171)<^l ^##(163)^ ^ 

^ ^^(173), t^ll^lBl^ (171)31 ^ofl <?!^5?<H iZl^S^BlSl 

«?17>^^ ci]olBl 3^:^(179), ^^(173)3iJ- ^elSjcH Si^i^ 7flo]E :^^(123)<^1 tfl 

*H ^^(173)fi1 ^cfl^ :^^^(165) ^^^SjcH ^fe :e.5|1^ 

(175)^ S^tbi^. J£t!r. wfl^^ -fh^l ^'S-^1?l7l n<'\'^^{.V2X)^ 

f-^sH ^^r^, ol:fof| ^^(190)3i|- ^7]^ o.^ o;t^ ^A ^ 

^71-g- £.^^1 311)^(177)* ^ ^t:^. 

<52> cllolEl Bl]^(171, 173, 175, 177, 179) ^ o\%<^\ AAA ^S.^fl#(150) 

<=Hm ^^^<^1 7l-;^m -B-71 1:^ a-Si:C:0:H ^-fr if-«> 

^ ^-l-H-^^ €<il^i-^ 5E^*V^ iiJ:^-(l80)ol %^^A^ SkA. ^ 

Jl^-(180)^ fl-di^ ol^<H^ ^'S^-i: t>) ^ oleltt ^^"^1 €^ 

-B-71 ^'S^^ b:>^«^ ^^1*1-^ ^£^1^(150)* Sfe «>^^*>4.. 5E 

tb, 7llo]E 3fl:E.(125) ^ t-H^lBl 2||^(179)7> ^^1^>^ sfl^^oflAi -B-71 1-^^ ^ 

^§1 >ll7l3r>^ ^o] B>^^^C11, olE^^ ^2:^ A<=>^'^ 2l|:E.(125) 5^ Cil^lE^ 

3f)^(179)^ ^A> ^s: ^ ^Jl* zl-zl- ^^*>7l ^«|| m^:^l^Bl 7l 
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m:^ 'S^V: 2002/10/9 



COGCchip on glass) i^l ^^1 -^sl^>4. 

<53> i:&^(l80)<:'l|^ ^^(175), ^€7l-§- 3fl€(177) ^ cIl^lBl 3^ll 

:e.(179)» =5lifl^ ^^(185, 187, 189)0] ^^^S\o] o.ti^ ^ ^flolE ^o^n^ 

(140)3)- ^4 Tflols. 3ll:E.(125)» ^&itfl^ ^tg (182)0] ^A^sjo] o;^^-. o]tifloi]5E 

S^^]^i ^^tt ^o], :^^s] 7l]^-i:^ ^^^7] ^#^'=^]^i :e.51]o1 

(175), ■^^] ^^7]-g- 5^ €(177) ^ o]iq- ^^^^ 7|]o]E^(121) 

^;^]^ o]-!-^ o]-g-i5rH ^^-^S- ^^-^''llA] ^AjBl-fe c]^iaLe]vi] 

o]>a 7]-s]7] ^^A]^ ^6\]X\ «i]^ &|^iio] ^q.^ ^^'^]A-] ^ 

^(185, 187)^ ^ a.'Hsl ^5^]'?d^ o]6|l ol;g-g. CB)]ol ;^q.(i75)3i|- 7)]o1e^ 

(121) SE^ -a-^] ^^7]-8- £^^] sl]€(i77)^ ^yo]^ ^mdl. d2)^ c]-€r 

cH]A-]o:| ^xg ^ £-^is]-2] :=g;^]^^ o]6i] oi^^ ^:^]^ ^^(cl, c2) 

:a.t]- ^7\] ^n^t^. *>^, 5^:4^^ 7fl^-i-^ ^a.^]-7] ^-gfl ^^2] ^^o.s = 

^l-?! €^(175), -a-^] ^^7]-8- sfl€(177) ^ ol5i]- ^^*>^ 7l]o] E>a(121)^ ^ 

^]^>^A-] :=s^]oi ;^^(175), ^^7l-§- S^^] 3(|€(177) ^ o]a]. ^^^^ 7|]o]e 

>a(121)-5.S. ^#-^<H]A-] ^>^^ 4^ ^c]-. 

<54> :a.J:mi80) ^^oi]^ j^Tg(185)^ :^^yc^ ^^o] ^q-(i75)3i|- ^7]^^S. 

m.^o] c^ji sy±. <^^<^ ^^]§]-T3^, ^^tb Ir^ti IZO( indium zinc oxide) 
ITO(indium tin oxide) ^^S. o]^o:|^ 2|-dt ^^(190)0] ^^^^lo] c^v^, Ht!:, JS-J^ 
^(180) ^<^lfe ^^(182. 189)^ ^«]-o^ z]-z]- 7]]o]e 3^s.(i25) ^ t:flo]B] j^S. 
(179)5!]- ^^Slol 7]]o]E 5i|]:c(92) ^ c|]o1e] 3(|:e.(97)7]- ^^^^sjo^ o;[i::]- 



^^b020044940 

. <^7]^^, 7\]o]^ ^ z^d\B\ 34):=(92, 97)fe 7\]o]^ ^ cflolBl 3^:e.(125. 179)» 

^S.^}7] :^oH, ^^^^ <^Hc)-. 

<55> S. 4a i^^l S. 7b.^ £ 2 ^ 5. 3-ir ^ ^'^^ ^^HI'^l 

<56> £ 4a ^ 5. 4b<>fl £^1^ ^o]^ ^e) 7]:^(110) ^^<^1 S.^ 

i-^ti "yr^i^i^ "t^pi^ 2^ ^11- 5£^^v^ l=^-#^^ ^#^>ji, 

t»>>!:i3.§ o-J-g-t!: Af^ ^^^S. J^Bl^^M 7l]<5lS^(121), 7\]o]^ ^^(123) 

<57> cf^, :£ 5a ^ £. Sb-^l £^1^ . ^sj- fl-dbS ^>1^<^^ Tflole 

(140), <^1^<^^ ^:£^lf^(150), fl-:4i#(160)^ ^f^^^ 

o^^^rH ^f-^l-jl t.>>:a.» ol-g-t!: 5£||El^ ^^J^S. ^S.^%^il5Q)^- S.^^ 
iii^(160)^ 54|B|^^>o^ 711 ^^(125)3j|- t:>]-^*1-^ 7)1 <^1^ ^^^(140) -^-^<^1 ^S. 
^11^(150)21- x-1*J- ^^^(160)* ^^^tb^l-. 

<58> c^-^, £ 6a ^41:^1 :£ Gbofl 5.'«>1tb ^^^l , ^"l^^^* 5.^ l-^^ '^l^fl^ 

^ iJH-^d-g- s.^^* ^^tb ^. °1-ri3.» oi-g-t!- A>^ o.^ ^eI^^tH 7l1<5l:^.«i 

(121)511- iil;^H>^ t11*^lBl^(171). c11olElAi(i7i)4 ^^slol TllolB. :^^(123) ^^^7}:^] 

^^(173). i^ll<^lBl^(171)^ tt^ #ofl ^^S|o1 z^o]B\ ^JE. 

(179), ^^(173)3Jl- $5l3^1o1 Sio.T^ TllcilM :^^(l23)-a: ^^^S. ^-^(173) 

4 '>^*>^ ^^(175) ^ -H-^1 ^^7l-§- ^m(177)* 5Lf-*m tflolBl 
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1020044940 



W^ 'U^}- 2002/10/9 



<59> olo^, t^o]B\ uB^(171, 173, 175, 177, 179)-^S. 7}^^] S.^^ fl-^i 

^ 4€(160)^ ^^^M TllolE :^^(123)-i: ^^^S. ^^^^S. ^^^]^]^ t!:^, 
^ Sl^^ V]^:^ fl-thf-CieS, 165) ^S.^^ 5^^(150)^ i^#Al^t}-. o]<y\ ^ 

^^^}^. 

<60> c^-^o.^, £ 7a ^ 7b<^l^i ^^.^ . ^S)- fl-dt* ^f^^>7lu|- JE^ ^^5)- 

^^i^] -f^^l-^ 7>^1^ -H-7] 1-^^ 71:^(110)^ -^^«^ S^(coating)*>7li4 

PECVDCplasma enhanced chemical vapor deposition) ^'^J^S. a-Si:C:0 ^ SE^ 
a-Si:0:F ^. -f-^ ^-^-R-^^ CVD^^ ^^^-al-o^ JS-^^HlSO)* ^-^^tt^. . i^V^^-l- 

A>^ ^21^ ^^o_s, TflojE ^^B|-(140)2)- 34|Bl^-S:H. 7]]o]E. 34)^(125), 

^ell^ ^^(175), cil<^lB^ 2() = (i79) ^ -R-^l ^^7l-§- S.^^] sl|^(i77)* ^elifl^ ^ 
# ^^3(182, 185, 189, 187)^ ^-^^tb^-. 

<6i> t\-^, J£ 2 ^ 3£ Sofl^i ia>^ ^o], itos^- £^ l"^^ ^2}-*>:n. 

T3>^aL* o]-g-^ A}^ ^^^S. n^^(187. 185)* -f-^V*^ JE-sH^l 

^^(175) ^ ^^71-g- J£^^l 3i||€(177)3)- ^^(190)4 

(182, 189)* 4:e.(125) ^ t^lolB] 3|]^(i79)sV z|z^- <S^sl^ ^Si 7]]o] 

sfl=.(92) ^ cIlolEl 3|j:E.(97)» ^-^^tl-i^. 

x^c;\ ol-§.^ A>:5l ^z^- o.S ^-^^^l-fe iE^I ^^l-§- e^;^] 
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<63> S. 8 tfl^l S. 10^ 5l-<^ ^ ^^1<^1'>11 tc)-^ S.^] ^ 

^l-§- S^^l^Bl 71^31 ^^ofl tfl-5|-<^ ^^^] ^^tt^. 

<64> £. 8^ ^ ^'^^ ^^]<AM ttj-^ S^l ^:5:l-g- HVn^ E^;^!^::^) 7l^^ afl 

X-X' ttj-ef S^^]^ ^^S.'^lT^I-. 

9X^^ n<=']^^a21). 7llo]E 341^(125) ^ TflolE ^^(123)^ i^^>fe Tll^lM wfl 
9X^. rL^:n., 71:^(110) 7|]<im^(121)3l)- ^«S§>13^ ^3^:61 ^ 

(131) ^ €^-^1(131)011 -a^slo^ o;^^ o-^l ^^(i33)-i- ^^^}^ -^^1 aflAlol ^ 

€^(133)^ ^^(190)3^1- -fr^l ^^71-g- 

€^(190)32}- 7l]olEAi(i2i)o^ o.^ ^^S^Vfe -^^1 -g-^o] :^-o ^ 

^5. 9X^. 

<66> TflolE al)^(i21, 125, 123) ^ ■^^] afl^(131, 133) ^<^=tr fl-4i(SiNx) 

ol^o^;^ TjlojE ^o^n^(i40)<^l ^^^S)o^ T^jojE Hfl.{^(i21, 125. 123)3f -B-:^] afl^ 
(131, 133)^ ^al ^cl-. 
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<67> 



7\]o]E. ^^^(140) ^-^l^ t^^^ fl-^ afe ^]^^ fl-^ ^^S. o]^o]:^ til-i^] 



5^€(152, 157)o] %^^^o] oXo_x^^ a]-^^] 34)^(152. 157) ^<^]^ ^(P) J£ 

lr^#^ ul^M itj-^S. ol^ol;^! 

(ohraic contact layer) ^^^Vf- 3^€(163, 165, 167)0] ^^s\o] S^cf. 

<68> ^^.^ 341^(163, 165, 167) ^<^]^ m ^^H1^ ^i^-]^* 7V^1^ :£ 

;^ ol^o^;^ i^^}^ no]^] afl-^dol ^^^5|ol ^c]-. ^^]o]^ afl^^ 

>^1S. HJ-^^S. ^^^sl<H oj,^ cflolEl^Cm). el1oiBl^(i71)s] #ofl o^:lE)«H sq:^ 

S-^Bjo^ ^^a- ^^-1: ^7>«1:^ cflo^Bj 5j) = (179). Zieljl cllolE]^(171)^ ^^1^ 

:^^(173)-^S- ^l^o]^ dlolB)^:^* , ^Etb t-H^lE]^^ 

(171, 179, 173)5^1- ^elslo] $lo.B^ Tflolje ^^-(123) S^:^l>iE]o^ ^fl^-^ 

(C)<^1 tfl^H ^^(173)^ ^tfl^ciil ^^1^>^ «}-5]- E^x]^;B)o] :C2^]ol ;^^(175) 

^ ^^(133) ^-^l ^^l^i ^^1 ^^7l-§- £^^1 nmi77)S. 3L^t!:4. 

wfl-aCm, 133)* ^^m-^] ^-f £^^1 341^(177) 

^V^^l «^7lA-l, ^:d7l-§- £^^1 3j)^(l77)ol ^^jo] ;^^(i75)c,)1 <^^slo] 

Si^li?}:, ZL^^] ^£ Slti).. 

<69> ^]o]^ wfl^(i71, 173, 175, 177, 179)^ ^ 2£fe ^ 

^1^1^ 2.^ 3.* #21 2^ -1:51 Jdi^ 2Efe ^^f- 2^ e^e^-^o.^ 

<70> ^^f- 3£|)^(163. 165, 167)^ OL *>^S1 2|1^(152, 157)^ OL cljo] 

B] Bfl-JdCm. 173, 175, 177, 179)^ ^-^-i- ^fe ^1:* el1<^lBl tifl 

^(171. 173. 175, 177. 179)2> ^^tb ^efl* 7>^t:l-. ^, cilolE]^^ 
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3^^(163)^ c|1<^lB)^^(171, 179, 173)5^- ^^-g- ^^f- 5^^(163)^ 

€^(173)3}- -i^^^H. ^^1 ^^71-8- sfl^(i67)^ •^^] ^^7]-%- 

^1 s|j^(l77):4 ^'S^l-i^. 
<7i> ^s.^ 3|1^(15, 157)^ S.^:^liE^^ ^li^(C)* efl<^l^ «!] 

^(171. 173, 175, 177, 179) ^ 5||€(163, 165, 167)3\- ■^'^t!: 2-*^=* 

*>J1 ^cf. ^^1^ o.^^, o.^] ^£^1 3tfl^(157)3il- ^^7]-§- £^^1 4 

€(177) ^ -fr^l 341€(167)^ ^'gtb E^xl^iE^-g- 

^£^1 ^€(152)^ ^o]B\ wfl^ ^ 2fl€5l 1+1:^:^1 ^^3}- i^^t:?-. ^. ^ 

^ ^fl^^(C)<^l'H n°]^^^il71, 179, 173), ^^(173)3|- :e. 

^^(i75)<^i ^<:>]^^^ ^^^aes)^- ^^-g- 

(165)5. ^&|2|<H ^-^M-, ^5.^1 2fl€(152)^ <^1^<^1^-1 #<H^1^1 ^ 

<72> cilo]Bl tifl'ii(171, 173. 175, 177, 179) ^ ^o]^ n^J9.S. 7>5l^l 

(152) fl-db SE^ -tVsl- fl-^S c>l^<H^ Sfe -a-^^^ 71-^1 

^ o]^<^^ -H-71 SE^ ^-l-a-^^ CVD^* 3L^^>^ .M.^^(180)ol 

<73> :a.:^^(i80)^ :e.^1^ ^^(175), 3Ej) = (i79) ^ -^^1 ^^71-8- 

(177)^ ^^(185. 189, 187)^ 7>^1^ 9X^^ , ^^^(140) 

^ ^^1 TflolJE 2i]c(i25)» JBSltfl^ ^,^(182)^ 7}^]JL ^cf. ^l^'^li >lll ^ 
^H14 ^<>1, sl-:^^ ^^^}7] ^^^ofl^i £.5))^ €^(175), -R-:^l 

7l-§- £^^1 4€(177) ^ ol^q. ^^*>fe ^^(133)* ^2^o^ ^^O.s. tiO, 
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f^'^l^i «B*j= el^o] ^^(185, 187)^ ^ 

S-^ie) ^;^l'a3z). olcfl <?l^^ ^e|]ol :^^(l75)3i)- :^^(133) Sfe -fj-^l 

7]-§- £^^1 341^(177)^ ^}o]^ ^mdS, d4, d5)^ -^-^'^I'H^ ^# 

^ a.A-i5:)o^ o-|oii oi^tb ^^l'^d ^^(c3, c4. c5)^^ ^7\] ^ 

(175), -R-:^! ^:5a7l-§- 3^€(177) ^ o]si\. ^^t}^ -frx] ^^(133)^ ^^l^^^i 

^^91 ^^(175). -fr^l ^^7]^ 3^^(177) ^ ^^§>^ -B-;^] ^-=-(133)^ 

<74> :e.5:^-(i80) ^i-^- :e^;^]>,e|^«-b^ sHy- ^i-i- ^^^b}- 

^7]^^ ^^^^-^ 190)0] ^^^Slo] ^c]-. ^^(190)^ IZO ITO 

14^^ ^^tb c^l^o^;^ o;io.T3^ ^tgdSS)* ^^fl^ ^^(175) 

3\. #Bl^.^7Ho.s «?i^^<^ ^« ^^^^T=f. ^^(190)^ £^ c.]:^ 

7|lolE>?d(121) ^ Ti|lolB]^(l71)3i). ^^s]o] 7ll^-i:-i: ^ol^l ^^5)^1 ^ 

4r ^S. £tb €^(190)^ ^^(187)* ^^7l-§- 

3^€(177)3ih£. '^i^Slol 3E:^^ 2fl^(i77)o.s sj-^^- tb^, 7\]^]^ ^ 

:E.(125) ^ tflolB] ^E.il79) ^<^fe ^^(182. 189)^ ^«^H ^^l" <^l€-^ 'S^^ 
^ ^2: 711«^1:e 311)^(92) ^ ^o]^ ^^(97)?} ^^^^^ 9X^^ . 

(125. 179)^ -sq^ sl^ ^^1^^ ^^^^-^ ^^-syjL ^^-^ 
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<75> 



<76> ^ 11a tfl^l llc<^l ^^^1, ^^Hl^ -a-'«>>«»ll ^ S-fe ^ ^ 

# S:^ ^^^1^ ^E-g-sl-^ 5.^^* 

o]-g-t!: ^2^- o.^ s^Bl^-sH 7)]o]H>^(i2l), Tflolm sJl:^(i25) ^ Tflo] 

^^(123)* yfl-a^ -b-^i ^^^cisd ^ -fi-:^i ^^ciss)^ i^«> 

<77> c:}-^, :£ 12a ^ 12b<^l :£Alt!: ^sl- fl-^S tH^Im ^c^b]- 

(140), 3E.^El;^l wl^^ fl-dtsi «1:JE^#(150), "1^^ fl-:^^^ ^^f^(160) 

^ ^S]- 7]-^ f^^l-^^ <^l-g-*H 1.500 A vfl^l 5,000 A, 500 A 2.000 A. 

1400 A 600 A^ -^^1^ '^^ £^^^1^^(170)* d^^^"^ 

1,500 A ifl^l 3,000 A^ ^^h^ t^-g- n ^^^(210)^ 1 fim 

<78> ^, v}^3.mr **><^ ^^^(210)<^1 2:>^>1t ^ ^^^><^ 5- 13b ^ 13c<^l 

5.Alt!: wVsf ^o], ^%^v 3jj^(212, 214)^ ^^^^trf. ^H, 5i|)^(212. 214) 

^d\]X\ S^^l^BiS^ ^fl^:9-(C). ^ ^^(173)3)- =211^ €^(175) A>ol6{| ^ 

^Itt ^11 ^^(214)^ t|l<ilBl ufl-^d^CA), ^ tll^^lBl Hfl^(i71. 173, 175. 177, 179)ol 
^^^m ^^Itt ^12 ^^(212):a.cf ^^^]7l- ^711 ^T^, 7m ^^(B)S1 ^ 

S.^ ^iTlttt^l-. o] T^, ^^^(C)«^l ^o} ^^^^(214)51 z^]o]^ tifl 
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:^d\] nq-E). cfSTll ^}<^o]f , ^^(214)^ ^^^l* ^^{212)^ 1/2 c>] 

-B}^ ^o] ti>^2}^H, .^ll- 4,000 A oj^fol ^o] ^cf. 

* ^^i^T]^- ^>-8-tbi^. 

<80> olnfl, A].ol6|] ^^]^ 31(1^31 ^ ^om- 3£|)^ A>olo^ , ^ }r. 

^ P>:iiS» 7^M^ ^ ^4^* 2:^^7] ^S^V^^ ^^-i:* 7>:^1^ 0]-g-^]. 

TIM- ^71171- ^1-^* <^l-g-% ^ ^4. 

<81> olSi}- Xi1->i3.» ^^><^ ^^H|-6|l SA>*>Ta ^^'^^i 

^^<^l^i^ Jl^:^>7> 7]^ ^^^^] ^^^-^ -S-^^V^. 31^^> ^7;>*ol 

^ -^^^jSl :^%no] ^ o;trf. o]x«fl, }^:% ^7\] S.^- 

<82> c>ls1t!: ^%^(214)^ e|l-S-f7> 7>^^ c>l^<H^ ^^^* 

^^o.^ ^^^^ ^^S.^ ^^^^ ^S. ^c^.. 
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<83> o]<>|, 3J|^(214) ^ ZL ^m:. ^ :£^^lf'(170) , ^^#(160) ^ ^ 

§>«.o^ ^.^o] zLcflS. ^o> ^oL, 5fl^:^(C)«^fe ^#4 ^<H<*> ^'^^l 

^^(B)«^lfe 37fl #(170, 160, 150)0] S.^ A^]^ ^^^(140)ol 

<84> ^^i, S. 14a ^ 14b<^l S.^}^ ^^(B)s] i^#S|o1 £.^7l1# 

(170)^ ^171«H ^ f-^Vf^CieO)^ ii#Al^rf. c] 3i)-;:gbDA-1^ ^z]- ^fe 

^2^- A>-g-^ ^ ^An^, oH £^^lf'(i70)^ 4€ 

(212. 214)^ 7]^ S:?i*Hl^i ^^\^ ^'^'l #1=1-. ^sIM-. ^i^ 

JE^^1#(170)^^ y^^^ 4€(212, 214)^ #7] 

7> <H^-f^S. 3E|1^(212, 214):E ^^l-S]^ S^^Hl-H ==r ^^=1-. o] 

^-f<Hl^ ^^^-^ ^^(214)^ ^^1* ^^Tfl *H o] >lli 

^^(214)o1 AA^^ S.^^f^(170)ol :E.5lx:|-fe ^o] /^y]:^] ^t|-. 

<85> ol^Tll S. 14a ^ £. 14b«=fl M-B^-ifi ^fl^^(C) ^ t^lole] tifl^:^(B) 

^ £€^1#, ^ 4i:±i/^5lloi-§- s||^(178)3l- ^^7l-&- £^^1 sj)^(i77)^ 

o] ^ul 7]Bl- ^^(B)S1 £:a^#(170)^ S.^ >ll7lS|<i1 ZL ^^*(50)ol =2:1\+ 

t]-. olBfl 3^^(178, 177)^ ^ ^^(173, 175)0] ^^^y^] ^ 

^ "S^^^ 9X^ ^* ^1-SJ]^>^ c|]o]B] til]-^d(171, 177, 173, 175, 179)2] ^^Si\■ 
*>4. atb -^V-g-tb 3fl€(212, 214)£ o]i^ ;g£o^ =7|]s. ^ 
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<^H, £ 15a ^ 15b<Hl iEAltt tij-sil- ^cl, 7M ^^(B)^ h^%^ ^^^^ilSO) ^ 
ZL *>^^ tilri^lf^ClSO)^ ^^^^ ;^ll -^^(214)3j- -^^^1 ^z^- 'g-^ ^Ajofl 

o] se€(212. 214)3i|- ^:?]:^(160) ^ «>3E^^(150)(^ 

S^lf-^ ^^f-^ ^■^)^] ^^^'^ Tll-^lM ^'?i^(140)^ 

^^^^] «S*H<^> ^-^1 2fl^(212, 214)4- ^-£^^1#(150) 

^ ^ Si^-. ^^s]- 5^^(212, 214)2)- til:£^l#(150)o)1 tfl^ •^z^-wl7> ^-^tb ^]1 
^^(214)^ ^^^1^ «]:£^1#(150)32}- ^^^(160)^ ^^^1* ^tt ;g-7iq- :3.:e.rf 3)- 
oVo> ^tf. 

'=>]Mn ^]-^. £ 15a ^ 15b<Hl M-Bl-^ wl-iq. ^o], 5fl^^(C)5l «-^(214)ol 
T^sjc^ db^i/:£5floi^ 3re^(i78)'^1 7]^} ^^(B)^ ^^#(160) ^ ^ 

iE;^#(150)<^l ^1713^|<H >11<^1M ^^^140)0] H.el\it]-. tb^, cflolBl 

(A)^ >112 -^^(212) ^A] <i|zl-5i^s. ^^^171- ia^^^V^i^. 
3i(|€(152, 157)^1 €^^€14. S.^ 1683|- 167^ ±.^^/B.^<^-%- ^^^]] 4^ 

(178) *>^^ sEfl^sJ- ^^7]-%- S.^^ 4^(177) ^?V# ^^-^ 7} 

ofl^(ashing)-i- ^11 ^^(C)^ ^^/JE-5ll ^-§- £^^1 3l)^(i78) M<^1 

^«^V ^fe ^1^7m ^]7]^^. 

tf^, £ 16a ^ IGb*^ S.'<\^ ^o] 5fl^:^(C)5l 4i:ii/= afl^ 
(178) ^ H ^1--^^ ;i.^/=3)lol^ f^;^^ 3^11^(168)* ^171 tbt:]-. ^. ^ 
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:?Vf^ 3^€(168)<^ .iqz1-cj.s. ^£ ^;^>^ 4i^/:£b^1 ^-g- 

5l^^] J^€(178)^ 2j)^(168)^ 'a^«l7> €■ ^:?i«Hl'H ^*>^ 

^o] wV^ajs^Vc^, o]^ ^2^- ^^ul7> ^i-f ^4 ^7l7> 0:1^^:1 ^ifl^ 

^(C)«^l ^fe ^S^l sfl^(i52)^ 3i^*>7l7V ^^1 ^7] t4)^oltq.. ^iQ:^ 

3^B€(168) ^ ^£^1 5B^(152)-i: ^2^-^ xifl A>^*>fe ^21- 7l;SllS] ofl^^ ^oflAi 
t!: CF4^ HCl^ 7]^M CF4^ 7l^l» # ^ ^.^n^ , CF4^ 02» 

^^1^ ^€(152)* ^ ^c]-. ^H. S. 16b<Hl SA]^ ^£ 

^1 3fl^(l52)Sl ^^7> ;*ll7lsl«:>1 ^^^l7> ^J-c^V^i ^S. SX^^ 

(2i2)£ ^^1^ "^M^ 711 o] 3 €<d^(l40)<>1 

^^^S. ^^]-<^<^> >112 ^^(212)ol ^2l-sl«>l ZL t^]o]B\ tifl^ 

(171, 173, 175, 177. 179)ol :£ali4^ <a^] ^5^- ^^o] ^^^l 

00 o]%7fl ^>ig, ^^(173)3)- =511^ ^^(175)<^1 ^Bl^l^^i t-)lo]Bl bB^(171, 

173. 175. 177. 179)4 ^ «>^^ sft^(163, 165, 167) ^^^^c]-. 

<9i> i3>;^lBl-o.s Bfl-^d^(A)«^l ^<i> ^12 ^^(212)-ir ^l7lt!:4. 

;*112 ^^(212)^1 ^fl^-f-(C) 4i^/:B5|1^-§- S^^fl 5i()^(i78)* ;^l7lt]: ^ 

^ ^^>f^ 3t||^(168)* :^l7l*>7l ^oll o]^c>|;g ^s. 9X^. 

<92> ^oflA-l ^^^^ ^^4r SltflS. *]-7lu|- ^2^-n>^ A> 

^ Sl^. ^^>^ ^^'Hl^ ^z?-^* A>-g-*}as ^^^c] ais^ ^5a*> 
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^ML^ ^-^-^ ^^^i ^;4ofl wi^>c^ hiti^^ o;[t^. 

<93> o]5i)- :Q:o] t}c^ z^]o]^ tifl^(171, 173, 175, 177. 179)^ ^^^^ ^, S. 17a ^fl^l 

S-Aitb H>s^ ^o] ^11 ^Aie^iiq. :gc^ ^#«><^ ^:£^-(l80)* ^^^*> 

JL, i=>^aL» ol-g-^Vc^ lis^dSO)^ Tllc^lS ^^^(140)3)- ^^1 ^Z^-^V*^ jceflo] 
:^^(175). TflolE 5i|] = (i25), tllolBl 4^.(179) ^ 3^11^(177)^ 
JE-alvfl^ ^^(185, 182, 189. 187)^ ^^^tti^. 
<94> ol<>j, s. 8 vfl^^l 5. 10<^1 i^>^ 500 A 1.000 A ^^1^ IZO S 

^ ITO» #3}-^>Jl ^>:±:a.« A>^^-|-o^ ^z^-^H ^5)1^ ^^(175) ^ ^€7l-§- £ 

3^€(177)2l- <?i:i^ ^^(190), 7ll<5lS. 3tll = (l25)i4 JS-S Tflole 

sllH.(92) ^ cllo]F) 541 = (179)^ 34|:^(97)» ^^^^tb^)-. 

<95> oj&lf). ^ ^x^^ ?^]2 ^Alc^1o)]A-1^ ^^HH tr^-E- Jl3}-^'?> o}^^ n^]^ wl] 

^(171, 173, 175, 177, 179)31- =L 3z|l^(163, 165. 167) ^ ^S.^ sfl^ 

(152, 157)^ p>^3.« <il-8-«M ^-^^^V^ ^-^(173)511- J=elltl 

^q-(175)<:>l ^ 

COACcolor filter on array) ^S«:>j|>«=1S. ^^^Tll ^-§--^ ^ SZt^. ^^V'^^ ^^-i" 
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<97> £ 18^ ^ -g^HH tC|-^ SA] 71:^2^ 

^Slr tifl^li^olai, 5. 19^ :£ iSoflA^ XIX-XIX' o^eV ^^l" ^^]^ ^^S- 

<98> tfl^^^ ^-'-Hl^ T^^^i)- ^^«>^. 

<99> :e.Jl^(190) ^>^^ ^n^l €^(175)32}- s. 

4^(177)^ ^^^^ 7ll^^(Cl. C2)^ 7>^1^ ^. ^. ^Bl(R, G, B) 

cll«5lEi^(i7i) ^-f-'^l^i ^^l^H SAisioi 9X^]^. c|]o]B]^(i7i) ^-^^il^^i >^^s. 

olB] 3^ = (125. 179)7> ^>aEl<H $1^ Sl^l 

<ioo> ^ ^.^^o]^ ^B](R, G, B) :e-5:^-(180)^ tIIoIe ;go^B^-(i40)3}- ^ 

^^1 7\]o]E. n^il25). 4^(179), ^511^ ^^(175) ^ ^€7l-§- i^^l 3111 

^(177)* :=5ltfl^ n^^(182, 189. 185, 187)^ 7>;^lJL $X^. c»H, =ell^ 
^q-(175) ^ -f}-^! ^^71-g- £^^1 3i(|^(l77)^ ^5:lifl^ ■=?-^(185. 187)-ar 
^El(R, G, B)^ 7ll^^(Cl. C2) <?V^<^1 ^^mt^. 

<ioi> ole^tb CX)A ^^2^ s.^] m€^l^^ 7]^^ ^2:011^-1 s. ;*i11 ^ 

<102> ^ ^tgs^ tiV^^ajtl: -^Al<m«Hl t(\^c^ '^M]t}7\] ^ 
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l^^^^ 11 

^7] -i:^^^^ 7^n^ ^^«fl ^^1*>^ y}^]^ ^'^n, 

^J-71 ^^^^^ '^^<^1 ^^i^^ ^-^H ^7] ^7l -ir^^^^l. 

^^5l<=>1 o]^c>] 7]:^<^ 9X^^^. 

tf^ «.«-6|]A•1s^ ^7] ^ SE.^ ^^^1-^311- ^7l -ir^f-x^^Sl 

C^^^J- 2) 



^7l >«lll ufl^^ ^7l ;^]1 ^«a£l«>| f-^^V^ ^7] ^^-i: 



^11-*^<^1^-1. 
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-^7] tifl^^ TllolE uflAi -^^] afl^ ^ ^M^H , ^7] ^12 ^o] 
^ -6-^1 ^^7]-%- ^ ^7] S-^f^^ ^^tb £^ 

51 

9X^^ ^7] 711 ^^-^^ €^ ^ 711 olE tfl^M -^71 

^«511 ^^1«1-fe =B|1<^ ^-^^ M5ffl;^l^Bl C>1e|lol 71:^. 

[^^*^ 6] 

-^-71 TllolE ^7] ^ S.511'?! A>olSl ^71 7\]o]^ ^<^^ ^^^ofl 
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7] ellolB) T3fl^ai|- :g.<^^ 4^ol <>|e|lol 7]:^. 

I^^^J- 8] 

^1-71 Hfl^^ -^1-71 711 ojE till -^-^5.-^^ ^^^^ -fr^l ^ "3-71 

[^^^ 91 

101 

>lll«J-<HlAi, 

^7l €<?^^^ fl-dt Sfe -B-71 ^«?! 1-^ BEfe :^-1-B-^-& CVD^-^S. ol^<H:5l 
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